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kind. It seems as if public opinion will have to be raised to a higher
standard before the po,,'er that at present exists can be exercised
so as to have any widespread influence. There is a tendency in that
direction, however. I was gratified, during the State Horticultural
Society meeting in Iowa a month ago, at the appearance of a paper
that I had not heard of until it was presented, recommending the
embodying into Iowa law of provisions that would permit of this very
thing, the author not knowing that it was already a part of our law
which was not enforced.

PRESIDENTFORBES: Mr. Chairman, if you will permit me, in clos-
ing this discussion, I would like to say that I had thought of includ-
ing these statements among those in the address, for the reason that
there is just now a very decided pressure upon me, as state entomolo-
gist, in that part of the state devoted to commercial horticulture,
to do that very thing, and which, in my state, as in Iowa, I have au-
thority to do under the law. In fact, although it was passed as a
horticultural measure, our present San Jose scale law is a very gen-
eral law, and the attorney-general tells me that I have the power to
go into a man's wheat field and ascertain whether he is breeding
Hessian flies that are liable to escape to his neighbor's field, and, if
he is, I can prescribe any measures I think necessary under the cir-
cumstances.

I think very likely we shall find that we have more power than we
should want to exercise, unless it is in some such case as that I spoke
of in Illinois, where the great mass of the people want to raise fruit
and are willing to do what is necessary to that end, but where, here
and there, a m.,.:'1nabandons the care of his orchard, to the great dan-
ger of every one in the vicinity.

(President Forbes took the chair again at this point.)

The remainder of the morning session was devoted to business
matters.

PRESIDENTFORBES: Our next topic IS "The Economic Status of
the House-Fly," by :l\Ir. Felt.

THE ECONOMIC' STATUS OF THE HOUSE-FLY
By E. P. FEL'l\ Albany, N. Y.

The house-fly is such a common insect that altogether too much has
been taken for granted. Up to recently it has ?een considered sim-
ply as an inevitable nuisance. IJater developments have shown that
this insect may be an important factor in the dissemination of cer-
tain .diseases.
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Typhoid fever is one of the most serious ailments to which man is
subject. There are about 250,000 cases of this disease annually iu
America, about 35,000 proving fatal. Sixty per cent of the deaths
in the Franco-Prussian War and 30% of the deaths of the Boer War
were caused by this disease. Positive statements have been made to
the effect that the house-fly was an active agent in the dissemination
of this disease, while certain reputable physicians consider this charge
unproved. 'fhe Spanish-American War, if it accomplished nothing
else, called attention in a most f.orciblemanner to the part flies might
play in the dissemination of typhoid bacilli. Dr. M. A. Veeder of
Lyons, writing in 1898, was very strongly of the opinion that the
house-fly was largely respons.ible for the dissemination of this dis·
ease in camps. Dr. Walter Reed, writing of an outbreak near Porto
Principe in the annual report of the War Department, states that the
outbreak" was clearly not due to "vater infection but was transferred
from the infected stools of patients to the food by means of flies,
the conditions being especially favorable for this manner of dissem-
ination." Dr. L. O. Howard, writing in 1899 on the fauna of human
excrement, quotes from Dr. Vaughan, a member of the army typhoid
commission, as follows:

27. Flies undoubtecrly seryed as carriers of the infection.
My reltSons for believing that flies were active in the dissemination of ty-

phoid may be stated as follows:
a. Flies swarmed over infected fecal matter in the pits and then visited

and fecI upon the food ptepared for the soldiers at the mess tents. In some
instances where lime had recently been sprinkled over the contents of the
pits, flies with their feet whitened with lime were seen walking over the
food. .

b. Officers wbose mess tents were protected by means of screens suffered
proportionately less from t~7pboid fever than did those whose tents were
not so protected.

c. Typhoid fever gradually disappeared in the fall of 1898, with the ap-
proach of cold weather, and the consequen.,t disabling of the fly.

It is possible for the fly to carry the typhoid bacillus in two ways. In
the first place fecal matter containing the typhoid germ may adb~e to the
fly and be mechanically transported. In the second place, it is pOSSible that
the typhoid bacillus may be carried in the digestive organs of the fly and
ma.rbe depositedwith its excrement.

Dr. Alice Hamilton in 1903, studying the part played by the house-
fly in a recent epidemic of typhoid fever in Chicago, which could not
be explained wholly by the water supply, nor on the grounds of pov-
erty or ignorance of the inhabitants, captured flies in undrained priv-
ies, on the fences of yards, on the walls of two houses and in the
room of a typhoid patient and used them to inoculate 18 tubes from
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-.fiveof which the typhoid bacillus was isolated. She further found
that many discharges from typhoid patients were left exposed in
privies or yards, and concluded that flies might be an important ad-
junct in the dissemination of this infection. 1\Iore recently, Dr.
Daniel D. Ja.ckson, investigating in 1907 the pollution of New York
harbor, found that by far the greater number of cases occurred within
a few blocks of the water front, the outbreak being most severe in
the immediate vicinity of sewer outlets. He gives a series of charts
showing an almost exact coincidence between the abundance of house-
:fiies and the occurrence of typhoid fever when the dates are set back
two months to correspond to the time at which the disease was con-
tracted. The bacilli of typhoid fever were found by Ficker in the
dejecta. of house-flies 23 days after feeding, while Hamer records the
presence of this bacillus in flies during a. period of two weeks. Most
significant of all, it should be noted that competent physicians in po-
sition to make extended observations upon this disease and the meth-
ods by which it may become disseminated, are most strongly of the
opinion that under certain conditions at least, the fly is a most impor-
tant factor. Epidemics spread by flies, according to Dr. Veeder, tend
to follow the directions of prevailing warm winds. He consi,ders flies
the chief medium of conveyance in villages and camps where ~hallow,
open closets are used, thus affording the insects free access to in-
fected material, and where it is possible to eliminate water and milk
as the sources of infection. Drs. Sedgwick and Winslow, writing in
1903, state that "the three great means for the transmission of ty-
phoid fever are fingers, food and flies," the authors holding the last to
be the most important.

The possibilities of transmitting typhoid fever are appalling to
the layman when it is remembered that the germs of this disease
may be in the system several weeks before diagnosis is' possible,
continue in numbers six to eight weeks after apparent recovery, and
in exceptional cases may be discharged from the system during a
period or several years. '1'here are authentic records of a patient
distributing these germs for seventeen years and being the incipient
~ause of thirteen cases during fourteen years of that period. Fur-
thermore, Dr. 1\1. A. Veeder of Lyons cites a case where typhoid
fever was perpetuated from year to year in a locality, asdibing it to
a physician recommending the burial of all typhoid excreta and the
execution of this direction by a favorite nurse. It is well known
that soil infected by these germs may be the origin of new cases, and
Dr. Veeder significantly observes that the annual recurrence of ty-
phoid fever in the above mentioned locality ceased with the death
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of the two parties mentioned above and a change in the method of
disposing of typhoid discharges.

The evidence against this insect may, therefore, be summed up
briefly as f9llows: Virulent typhoid bacilli have been found upon·the
legs and within the bodies of this insect, persisting in the latter case
for. 23 days. A number of serious outbreW have been observed
by competent physicians, where infection through a common water
or food supply did not satisfactorily explain the trouble. This pos-
itive evidence, 'while not establishing beyond all question the culpa-
bility of the fly, is further supported by the opinion of a number of
reputable physicians who have had extensive experience with out-
breaks of this character.

The evidence showing that flies may play an important part in the
diffusion of cholera is, according to Dr. Nuttall, absolutely C<lnvinc-
ing. He cites experiments showing that cholera bacilli may be found
on :flies in large numbers, while they may occur in the dejecta within
17 hours after feeding and as late as four days. Infected flies have
been given access to milk and cholera cultures made therefrom.

Typhoid fever and cholera, while both serious infections, are by no
means the only diseases which may be conveyed by flies. Certain
forms of diarrhcea and enterjtis are undoubtedly due to specific
germs, and there is no reason why the bacilli causing these infections
may not be carried as easily and in the same way as those responsible
for typhoid fever. The monthly bulletin of the New York State De-
partment of Health for October, 1908, states that during 1907 there
were in New York state 37,370 deaths of infants under two years of
age, 9,213 being due to diarrhcea and enteritis. Careful investiga-
tors, it is stated, have placed the proportion of deaths between bot-
tle-fed and breast-fed babies as 25 to 1. Physicians recognize the
necessity of providing pure milk for young children, and in most in-
stances it is comparatively easy to see how flies might be responsible
for the major portion of the infections, since they usually. occur in
numbers about stables, in the vicinity of milk houses, in the neigh-
borhood of milk stations, on milk wagons and, in fact, are found'
in greater or less numbers wherever milk is stored. Martin states
that each succeeding year confirms his observation of 1898 to the ef-
fect that the annual epidemic of diarrhcea and typhoid is connected
'with the appearance of the common house-fly, while Nash in Tke
Lancet, records no mortality from diarrhrea among infants at South-
end during July and August, 1902, this immunity being accompanied
by the almost complete absence of the house-fly. This insect was
abundant in that locality in September and coincidentally epidemic

 by guest on June 8, 2016
http://jee.oxfordjournals.org/

D
ow

nloaded from
 

http://jee.oxfordjournals.org/


February, '09] JOURNAL OF ECONOMIC ENTOMOLOGY 48

diarrhcea developed. Sandilands, in the .Journal of Hygiene states
that the great majority of cases of diarrhcea are due to the consump-
tion of infected food, and suggests that the seasonal incidence of
diarrhcea coincides with, and results from, the seasonal prevalence of
flies. Dr. Jackson records several epidemics of a malignant type
of dysentery radiating from a single point and disappearing entirely
when proper disinfection of· closets was enforced.

The evil possibilities of the fly are by no means exhausted in the
above recital. It is well known that flies feed upon sputum. Ex·
periments by Lord recorded in the Boston Medical and Surgical
Journal show that flies may ingest tubercular sputum and ex-
crete tubercular bacilli, the virulence of which may last for at
least 15 days. He considers the danger of human infection from
this source to lie in the ingestion of fly specks on food, and suggests
that during the fly season great attention should be 'Paid to the screen-
ing of rooms and hospital wards containing patients with tubercu-
losis and laboratories where tubercular material is examined.

Nuttall considers that the evidence previously submitted proves
that the house-fly may carry about and deposit anthrax bacilli, though
.there may be a question as to how generally flies are responsible for
the dissemination of this disease. Parke admits the possibilities of
flies cl,istributing, in addition to those mentioned above, plague, tra-
chonla, septicemia, erysipelas and leprosy. Furthermore, there are
those who would hold flies responsible for the more frequent new cases
which occur in a zone immediately surrounding the smallpox hos-
pital and which may be due either to the wafting out of infected
particles or their carriage by flies. The latter is considered the more
probable. Howe, according to the statement of Dr. Howard, has
demonstrated that the purulent conjunctivitis of the Egyptians is
spread by the house-fly. The experiments of Grassi show that the
eggs of Taenia, Trichocephalus and Oxyuris pass uninjured through
the alimentary tract of flies.

A word respecting the dissemination of flies may not be out of place
in this connnection. The experiments by Dr. L. O. Howard several
years ago illustrated in a striking manner the possibilities of reducing
the number of flies by giving adequate treatment to accumulations
of manure in the vicinity. This is very satisfactory so far as reduc-
ing the annoyance caused by flies is concerned. There is a phase of
this question which has apparently received little consideration,
namely, the conveyance of flies by vehicles of one kind or another.
It only requires a little observation to convince one's self that the
butcher cart of the country is a very efficient carrier of flies, pre-
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sumably receiving accessions and leaving individuals at almost every
stopping place, even though the route traversed may occupy an
entire day. Furthermore, trolley cars and, to a more limited extent,
express cars carrying saGked meat or other supplies attractive to :flies,
may become important factors in the conveyance of disease-bearing
:flies. It is only necessary for these carriers to load wliere conditions
are favorable for the infection of :flies and we may have a mysterious
otltbreak at some distance from the source of trouble.

It is admitted that flies are comparatively harmless if they have no
ehance of becoming infected. The difficulty is to clliltinguish be-
.tween the harmless individual and the one fairly reeking with ty-
phoid germs or some other undesirable infection. Dr. Howard's
-experiments have shown the practicability of reducing largely the
numbers of this ubiquitous pest, while medical science is in position
to instruct respecting the care of all infectious material.Coopera-
tion on the part of both with general suppott from laymen through-
out the country should result in a material betterment of conditions.

PRESIDENTFORBES: Any discussion of this paper?
MR. WASHBURN: In connection with Dr. Felt's paper, I should

like to ask if anyone has definite information on this point. Several
years ago, after the Spanish War, the statement was made, I think
in a meeting of this Association, that we lost by Spanish bullets only
250 men, whereas by the agency of the house-fly we lost 5,000. Now,
I don't think Dr. Skinner would Uke to be quoted here on that sub-
ject. but I should like to ask whether that is an exact statement or
{luly a broad estimate.

MR. BRITTON: Mr. Chairman, I might say that one of our young
members was a soldier in camp at Chickamauga, and that he worked
for me two or three years. He tells me that the sinks there were
wholly unprotected and that a large proportion of the soldiers con-
tracted typhoid fever, and that no precautions were taken to protect
them from the flies, which fairly swarmed over the excrement and later
over the food in the mess tents, until some of the authorities from
Washington went down there. After that, it was changed, of course.
But that seems like an unnecessary neglect on the part of the offi-
cials in charge of the camp. The men were there, and they had
nothing to do except to keep the camp as clean as possible, and it
seems ahnost like criminal negligence to have allowed such a condi-
tion to exist.

MR. WASHBURN: It seems to me, in this connection, that the en-
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:forcement of the anti-spitting ordinances on the street cars and in
various other public places might come in for some attention, and
if flies do spread disease from sputum, as they probably do, it is sin~
gular that in localities where spitting on the sidewalk is more prev-
alent we dO'not :find more of those diseases than in others where the
laws are more strictly enforced.

l\1R. HUNTER: Mr. President, I dan't think that Dr. Felt exag-
gerated the importance of this subject at aU. On the contrary, I
am inclined to think that he went to the other extreme in minimiz-
ing the importance of the house-fly in the spread of diseases. Re-
cently, some work was done in the Hawaiian Islands by Dr. Oobb,
not with the house.fly, but with an insect instrumental in the dis-
semination of a disease of the sugar cane. The results of his
work throw a great deal of light upon general matters connected'
with the transmission of diseases by flies. He found that the ex-
creta of a Sarcophagid fly served as a perfect cultural media
for the germs passing through the alimentary canal. Each defeca-
tion therefore provides a medium that augments greatly the chances
of the spores taking hold of the plant. This refers to an entirely
different fly, but isn't it possible that in the case of the house-fly
something very similar takes place 1 'l'hat opens up an entirely
new category of conditions under which the house-fly may trans-
mit diseases. Dr. Felt, I think, did not mention one case of the trans-
mission of disease by flies, brought to the surface recently by phy-
sicians connected with the British Army Oorps in India. In India,
in Ceylon, and the Philippine Islands, they have a troublesome dis-
ease' called yaws. Dr. Robertson, of tne British service, having charge
of a camp in the regions infected with yaws, tried the experiment of
carrying the infection by meats and flies. rfhe patients were in-
structed from time to time to anoint their sores with a certain prep-.
aration, bnt during the course of this experiment to do nothing of
the kind, but to collect all the house-flies they could, and they collected
200 specimens of the house-fly, which were put into distilled water
and shaken up. A dozen flies were taken from the water in the
flask, and they showed the specific organism, the cause of the dis-
ease. The connection between house-flies and tuberculosis is given
entirely too little attention. A great deal has been written and said
respecting flies and typhoid fever, but it occurs to me that when the
matter is gone into more thoroughly, we shall :find flies much more
important and dangerous in the transmission of tuberculosis.

PRESIDENTFORBES: If there is nothing further on this subject,
we will take next the paper on "Notes on Cranberry Pests, II by
H. J. Fran.klin, which will be read by Mr. H. T. Fernald.
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1\.fR.FERNALD: A word of explanation is perhaps due to account
for my presentillg this paper. The work on this subject was done
in Massachusetts by Dr. Franklin before he went to Minnesota, and,
through the kindness of Professor Washburn, it has been sent to me,
simply because I represent the state where the work was done.

NOTES ON CRANBERRY PESTS
By HENRY J. FRANKLIN, Sain.t An.thon.V Park, Minn.

In studying the life histories of various cranberry bog insects on
Cape Cod during the season of 1907, cerpain interesting points were
discovered concerning the life history of Peronea minuta (Robinson)
which do not appear to have been published. This insect is two-
brooded in Massachusetts and three-brooded in New Jersey. The
winter brood of moths in Massachusetts are slate gray in color, but
the summer brood are orange red. In 'New Jersey also, the winter
brood is slate gray, but the two summer broods are both orange red
in color.

The fact that the species is dimorphic in the adult state has been
long recognized, and Prof. J. B. Smith has recorded (Farmers' Bul.
No. 178, U. S. Dept. Agric., p. 13) a marked dimorphism on the part
of the larvae. Speaking of the last brood of worms in New Jersey
he says: "Eggs laid by these moths" (those of the last summer
brood) "do not hatch until in August or even early September, and
the worms that come out of them grQw slowly as compared with the
earlier broods. Few of them spin up more than a single shoot, and
few of them eat into any but the smallest berries. They also tend to
become reddish in color and even striped, so that at one time they
were believed to form a distinct species, described as the' red-striped
cranberry worm.'" In this we find a difference not only in color, but
also in habit, as the worms of the other two broods are pale yellow in
color and those of at least one of these broods usually draw together
a number of shoots in a single web and eat into the fruit voraciously.
In Massachusetts as well as in New Jersey this last brood of worms,
which later changes into the winter brood of moths, has a tendency
to "become reddish and even striped" and grows slowly as compared
with the caterpillars of the other brood. In Massachusetts, however,
this brood of worms is the one which is often very injurious to the
vines fmd the berries. This difference in habit between Massachu-
setts and New Jersey is doubtless due to the fact that the cranberry
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